The immunosuppressant drug FK506 prevents Fas-induced apoptosis in human hepatocytes.
FK506 is a potent immunosuppressive drug used for the prevention of graft rejection in organ transplantation. Experimental and clinical studies have shown correlations between apoptosis and graft rejection, and apoptosis also plays a role in cell death after ischemia-reperfusion injury in the rat liver. Fas-mediated apoptosis is very likely involved in allograft rejection and experimental evidence has shown a decrease of FasR expression in mouse hepatocytes produced by the drugs. On the basis of these findings we have investigated the protective effect of FK506 in comparison with cyclosporine A (CsA) on Fas-induced apoptosis, by analysing the activation of downstream effector caspases in human hepatocytes. Apoptosis was induced by treatment with agonistic antibodies against FasR, which resulted in a significant activation of caspase-3 after 12 h. Prevention of the downstream activation of the caspase cascade and apoptosis was observed when hepatocytes were pre-treated for 3 h with immunosuppressant drugs. A significant reduction (ca. 30-40%) of caspase-3 activation by 5 microM FK506 and CsA was observed. Along with less activation of caspase-3 a decrease of apoptotic DNA fragmentation was found. In addition, FK506 significantly reduced not only caspase-8 but also caspase-9 activation, to a similar extent as CsA, thus suggesting a protective effect at the mitochondrial level of this drug, as has already been reported for CsA. These effects of FK506 help to explain its strong anti-rejection properties and suggest promising benefits of pharmacological preconditioning on ischemia-reperfusion injury following liver transplantation.